Abstract: This paper is concerned with new modes of property-led financial accumulation emerging in the wake of the 2008 financial crisis. Focusing on the US, the paper traces the creation of an asset class derived from securitizing the rental income of foreclosed homes turned rental properties. The study strategically combines conceptual agendas often pursued separately. Theories of market formation rooted in science and technology studies inform the method of analysis, so as to attend to the work of realizing markets, the role of calculative devices in market formation, and the contingent and conditional aspects of markets. This analysis reveals the single-family rental (SFR) asset class as a practical accomplishment. However, a broader framework rooted in political economy is necessary to attend to the broader significance of the SFR asset class in terms of power, politics, and the dynamics of capital accumulation. The paper particularly focuses upon the historical and geographic contingencies making it possible to conceive of a large-scale SFR market, the work of state and capital market actors in reframing repossessed singlefamily homes as rental properties and the role calculative practices played in this process, and the strategies of issuers and credit rating agencies to frame a novel asset class for institutional investors. The SFR asset class affirms the fundamental role for housing in the ideology of capital, and speaks to new entanglements of financial actors and home life as financial accumulation is adjusted to the post-crisis context. Beyond shedding light on post-crisis housing financialization, the paper demonstrates how economic geographers can carefully integrate theoretical perspectives to critically examine both the circumstances of market formation and the social, spatial, and political consequences of markets.
Social scientific inquiry generally and human geography specifically has increasingly mobilized the concept of financialization since the 2008 global financial crisis. The idea has taken hold as a means of understanding the distinctive role of finance in (contemporary) capitalism, and its influence on space, the economy, governance, and everyday life (Aalbers 2016) . Such wide-ranging concerns point to the diverse meanings attached to financialization (Christophers 2015a) , including the expanded role of financial channels in profit generation and capital accumulation (cf. Krippner 2005) and the increasing reach of financial actors, imperatives, and processes into domains often understood primarily in "non-financial" terms, such as social reproduction and the home (cf. Allon 2010; Martin 2002; Roberts 2013 ).
The concept of financialization offers ongoing theoretical, empirical, and analytic purchase. But as research proliferates and the idea assumes the status of the next neoliberalization or globalization, it risks being invoked in analytically imprecise and theoretically superficial ways, potentially stretching the concept beyond meaning (Christophers 2015a; French, Leyshon, and Wainwright 2011) . Too often, financialization is treated as an explanation in and of itself, leaving finance itself 'black-boxed' (Ouma 2015) . Such work fails to illuminate the concerted effort, supporting infrastructures, and practices that allow financializing projects to come to fruition (or disruptions causing them to fail) (Christophers 2015a; Ouma 2015; Poovey 2015) . In the wake of the 2008 crisis financialization is extending into new frontiers and new modes of financial rent extraction are emerging. Here the task of critical economic geography is to both shine a light on the processes allowing such transformations to occur, and theorize their broader significance in terms of power, politics, and the dynamics of capital accumulation, i.e. their political economy.
This paper offers such an analysis. It demonstrates the value of integrating approaches to the study of market formation rooted in science and technology studies (STS)--now taken up in geography, economic sociology, and social studies of The former considers market construction as a power-laden process but can fall short where questions of the socio-spatial and political effects of markets are concerned.
Meanwhile accounts rooted in critical political economy often understand financialization as a "spatiotemporal fix of a notoriously crisis-prone economic system", but fail to show how processes of financial economization unfold (Ouma 2015, 227) . The paper's core contribution is to show that while these approaches are often pursued separately, combining them highlights the political economic import of market formation as well as the material, provisional, and contingent aspects of 1 Later mentions of "approaches drawn from STS" and "STS-inspired approaches" indicate this diffusion.
2 The term asset class denotes "a set of assets that bear some fundamental economic similarities to each other, and that have characteristics that make them distinct from other assets that are not part of that class" (Greer 1997, 86) . 3 A single-family home is a structure designed to be inhabited by one family, in the US typically sitting on its own plot of land and not attached to any other homes.
financialization. This work also adds to a wider effort to bridge these conceptual approaches, including Ouma's (2016) application of Mezzadra and Neilson' (2015) notion of operations of capital to finance-farmland relations, Mackenzie's (2016) material political economy of high-frequency trading, and Christophers ' (2014b) dialogue between "techno-cultural" (12) and Marxist political economy perspectives on markets.
After this introduction, the paper has four sections. First I ground the analysis in approaches drawn from STS and consider recent efforts to bridge political economy with these more practice-oriented approaches. I then introduce the case study and discuss the empirical material underpinning my analysis. The main body of the paper examines SFR marketization, starting by situating this process within political economic, geographic, and material contingencies that provided favorable conditions for acquiring and operating foreclosed suburban single-family homes as rental properties and issuing rent-backed financial instruments. Mobilizing the processes of framing (or pacifying) goods and marketizing (or calculative) agencies Çalışkan and Callon (2010) have highlighted as crucial to marketization, I then focus on how distressed single-family homes were extracted from their association with crisis and reframed in terms of the benefits of large-scale SFR; the role of the recent technology boom in rendering a fragmented market legible for investment; and the framing of the SFR asset class by credit rating agencies and bond issuers. I conclude by discussing the relationship between the SFR market, power relations, and patterns of accumulation.
Politicizing geographies of actually existing markets
A critical political economic perspective stresses the integral, and inherently crisis-prone, relationship between finance capital and the urban process. Urban development requires a functioning credit system, which allocates interest-bearing capital to real estate and infrastructure projects environments that will secure the highest and best returns (Harvey 1985; Moreno 2014) . The urban landscape therefore makes an attractive escape valve for the finance capital that has accumulated globally in recent decades and is on a perpetual hunt for yield (Fernandez and Aalbers 2016; Christophers 2011) . But as we know from the role of subprime lending in the US housing bubble, finance capital's pursuit of accumulation through real estate also creates cycles of speculation-fuelled crisis (cf. Coakley 1994; Pryke 1994 for further examples). The detrimental effects of such crises on the urban landscape subsequently offer new opportunities for value extraction, propelling the uneven reproduction of urban space (Harvey 1985; Smith 1984 ). Thus we can understand the process by which the US mortgage crisis created the conditions for the SFR asset class, with homeowners' dispossession setting in motion a new round of financial accumulation situated in the rental sector. While this account rightly points to the geographical inequalities finance-led accumulation depends on and perpetuates, it treats the market as "an object of critique and resistance rather than one to study" (Berndt and Boeckler 2012, 203) .
Centering markets in social science inquiry requires bypassing notions of 'the economy' as a realm separate from social, political, and cultural relations, focusing instead on economization, or "the processes through which activities, behaviors and spheres or fields are established as being economic" (Çalışkan and Callon 2009, 370) .
The establishment of markets, or marketization, is but one such process (Çalışkan and Callon 2009 ). Influenced by STS, economic sociology, and social studies of finance, Berndt and Boeckler's geographies of marketization approach aims for "a better understanding of how markets are assembled and put to work" in order to "open up new perspectives toward the emergence of market orders" (2012, 203-4, 2011a, 2009 and "quants" (cf. Derman, 2007) ). The term agencement is here used to encompass both this careful arrangement of elements and how it entails a "diffuse and entangled"--or distributed--agency "intended to enact material realities" (Kanai and Kutz 2013, 84; Berndt and Boeckler 2011a) . It is in this sense markets may be understood as performed: the distributed agency of sociotechnical assemblages 4 intervenes in the world; the nature of this intervention depends on how the assemblage is configured (Berndt and Boeckler 2011a; Callon 2007 ).
Bringing actually existing markets into being and keeping them in formation entails significant labor (Li 2014) . As detailed by Çalışkan and Callon (2010) marketization entails the objectification of things to construe them as property (pacifying goods), the work of defining and valuing goods (calculative or marketizing agencies), organizing encounters between goods and calculative devices to make valuation possible (market encounters), translating the qualities of goods into prices (pricet setting), and facilitating the orderly exchange of goods (market design and maintenance). All these processes depend on collaboration and are subject to error, breakdowns, and disagreements: markets are therefore "the temporary and fluctuating result of conflicts and power struggles" (Callon 2007, 335) , subject to destabilization or realignment "through contestation, shifting power relations, or new contexts" (McFarlane 2011, 209) .
Revealing markets as provisional assemblages reminds us markets, and market rule, can also be disrupted. In one view then, the study of actually existing markets is fundamentally political because it makes the contested, conflictual praxis of their construction visible and "available for critical reflection" (Li 2014, 590; Boeckler and Berndt 2013; Ouma 2016 ). Yet such analyses can risk an inward focus, eclipsing questions about the "common logics of global capitalism" (Mezzadra and Neilson 2013, 13) . Practice-oriented approaches would benefit from more sustained engagement with political economy to interrogate how the groundwork for markets is laid, how market construction sustains capitalist accumulation, and the role of markets in perpetuating uneven development (Brenner, Madden, and Wachsmuth 2011; Christophers 2014b; Kanai and Kutz 2013; MacKenzie 2016) . This engagement would also attend to dynamics of power and politics beyond the formation of markets to their social and spatial effects, and how these may reinforce or alter existing power relations and instantiate struggle by those enrolled into markets (Fields 2015; Garcia Lamarca in press; Christophers 2014a; MacKenzie 2016 is being restored in the "post-crisis" moment.
The financialization of single-family rental housing
The SFR market is in the midst of a paradigm shift we may characterize as financialization. In the widest definition, financialization effects a "structural transformation of economies, firms (including financial institutions), states, and Large-scale ownership by financial actors has changed the structure of the SFR sector, and in so doing helped initiate financial modes of capital accumulation within a sector where investors typically rely on income from rents and long-term capital gains (Savage 1998) . In 2013 Blackstone's rental subsidiary Invitation Homes pioneered a new financial product, becoming the first investor to securitize the rental income stream from SFR properties. Since then, Blackstone and other private equity landlords have packaged 27 additional SFR securitizations; the rental income from a total of more than 100,000 properties provides the basis for these instruments (Alan, Jadhav, and Polasanpalli 2017) . This structured finance opportunity has begotten further structured finance opportunities, such as variations on SFR securitization in which new sources of non-bank financing for smaller-scale landlords help create a supply line for financial instruments. Investors have therefore capitalized on the crisis, searching out and aggregating mundane real assets so as to construct the new income streams on which financial accumulation depends (Leyshon and Thrift 2007) .
In the analysis to follow I elaborate on the ongoing transformation of the single-family rental sector sketched above, using concepts and insights drawn from STS. A number of data sources inform the study, including reports from business and financial media, finance industry white papers, the website of a trade group for the SFR industry, and marketing emails from a credit rating agency. These materials assert economic models, theories, and beliefs that are "actively engaged in the constitution of the reality that they describe" (Callon 2007, 318) . 
Constructing a new asset class Political economic, geographic, and material contingencies
Understanding markets as provisional underlines the deeply historical dimension of market formation (Callon 2007) , making it important to situate the SFR asset class more firmly within the contingencies allowing it to be performed. These include federal government interventions to the foreclosure crisis, its suburban geography and the accompanying devaluation of relatively new homes, and the growth in renting and constrained mortgage credit seen since the crisis.
Conspicuous policy and regulatory absences are crucial conditions of possibility for the construction of the SFR market. These are selective absences, situated in a federal regulatory environment intervening more often on behalf of financial institutions than struggling homeowners, e.g. by pre-empting state consumer protection laws targeting predatory lending (Dan Immergluck 2015) . Leading up to the crisis, government inaction largely abandoned borrowers to their own efforts to prevent foreclosure; afterwards federal responses targeted the needs of lenders and investors more than homeowners, who contended with complicated, confusing, and often ineffective programs (Bratt and Immergluck 2015) . Homeowners benefited little from government responses due to loan servicers' perverse incentives to pursue foreclosure, the failure to mandate lender participation in relief programs, and bankruptcy judges' inability to reduce mortgage principal (Bratt and Immergluck 2015) . foreclosure. In 2014, nine of the 15 metropolitan areas with the highest proportion of homes in negative equity (ranging from 24-35%) were in the Sun Belt (Dreier et al. 2014 ). It is difficult to overestimate the importance of this property devaluation for the construction of the institutional SFR market.
The distinctive geography of mortgage foreclosure and price declines lent a material specificity to the inventory of repossessed, bank-owned homes. For generations, urban crises set off by financial exploitation were largely confined to aging buildings in inner city, African-American neighborhoods. This time the singlefamily home, representing suburban middle-class life, became the "mascot" of the financial crisis (Easterling 2014, 18) . No longer "an immaterial node in the pulsing global networks of finance", the single-family home was instead, undeniably, a "durable object" (Easterling 2014, 20) . Cul-de-sacs in low-density subdivisions were lined with for sale signs, and auction notices dotted the front yards of McMansions.
In sunny California, Arizona, and Florida, 'zombie pools' in abandoned properties grew algae and bred mosquitoes, becoming incubators for disease (Reisen et al. 2008 ). Speaking to how the crisis overflowed the spatial, racial, and class boundaries of the urban core, Schafran ( Posing it provides an opportunity for NRHC's to respond in a way that emphasizes the technical (Li 2007) , stating: "securitization is a common financial practice that is well-regulated and regularly done with all types of assets" (NRHC 2017a). The discourse about the SFR market advanced by the NRHC seeks to align interests and elide potential conflicts, e.g. between landlords and first-time homeowners, renters and neighboring homeowners, landlords and tenants, as a means of firming up the new frame for single-family homes as rental properties providing a flow of income for financial instruments.
Acquiring calculative agency
Though reframing foreclosed single-family homes was a crucial marketization process, realizing SFR as an asset class also depended on acquiring and managing properties in volumes never seen in this sector. The actors best able to consolidate ownership could secure opportunities for efficiencies and structured investment through developing shared understandings, standards, and practices in accordance with the needs and requirements of capital markets. In the words of a founder of Waypoint Homes, an early institutional entrant to SFR, getting to scale meant creating "a production line", treating the acquisition, renovation, and leasing of Constructing a quantitative, nationwide representation of the crisis imposed an order that made specific markets calculable as opportunities were measured and made visible (Demeritt 2001) .
However this representation of the crisis neither provides insight on rental market performance, nor aids in forecasting potential rents. The paucity of granular, nationwide data presented difficulties for evaluating rental and turnover rates in local and regional markets throughout the country (Honea 2015) . This capability became more important to make acquisitions with greater precision as the inventory of repossessed homes dwindled, prices began to recover, and more players entered the market (Barnard, 2015) . Data providers like RentRange, a company that purchases data from rental listing websites, property management companies, and landlords and feeds it into algorithms that estimate rents and profit potential, thus afford calculative agency specific to the SFR market. The ability to see across local markets affords new methods of thinking about, comparing, and selecting investment sites.
RentRange demonstrates how, by separating data from the locally and contextually situated material objects it represents, socio-spatially fragmented assets may be aggregated "in ways that traditionally have been difficult, overly time-consuming or expensive" (Lycett 2013, 382) .
The use of data and processing techniques to create value, or 'datafication' (Lycett 2013; Mayer-Schönberger and Cukier 2014) , is therefore a critical aspect of agencing the SFR market. With the right data and proprietary software and algorithms, investors do not require their own local knowledge of target markets to identify the most desirable (recently built, three-bedroom two-bath suburban) homes for acquisition. Instead they can develop custom underwriting engines by importing data from vendors like RentRange; public data on local school quality, crime, and public transportation; and information on neighborhood and property-level characteristics, then conduct algorithmic assessments to identify geographical areas with supplies of properties that meet their yield requirements (the "buy box", as seen in figure 1 ) and generate maximum bids for individual properties within the buy box (see figure 2 ). This kind of purchasing engine "helps certify, to the dollar, that each home's rent will more than cover its costs: Every home becomes a monitored asset, and every renter a revenue stream" (Harwell 2013 , no page, emphasis added). During the frenzied peak of property acquisition, investors could boost their buying activity by subcontracting this task to local brokers using tablets or smartphones enabled with purchasing engines (Perlberg and Gittelsohn 2013) . Datafication thus aids the process of meaningfully "aggregating hitherto unsuspecting geographies", a coalescence that makes new financial asset classes possible (Leyshon and Thrift 2007, 109) .
Insert figures 1-2 about here
Framing a hybrid asset class
The bundling of rental income flows to be issued and sold as bonds completed the transformation of distressed single-family homes into the basis of a desirable institutional asset class, positioning the SFR market as "a frontier of financial expansion" (Bryan and Rafferty 2014, 895) . Where single-family properties first had to be reframed in terms of the social and economic benefits of large-scale scatter-site rental housing to extract them from their associations with the 2008 crisis, the rollout of SFR securitization entailed another round of framing. At this stage framing sought to afford capital market actors the ability to "form expectations, make plans, stabilize their preferences, and undertake calculations" (Çalışkan and Callon 2010, 5 ) about the new asset class. Credit rating agencies have played a leading role here; indeed the participation of multiple rating agencies itself lent important credibility to SFR securitization (Rahmani, George, and Tomasello 2014) . That is, rather than measuring an objective reality, credit ratings are performative: the very fact of their existence, and importantly, their ubiquity (three agencies have issued ratings on SFR securitizations), verifies the value of that being rated (Carruthers 2013 (Carruthers , 2010 . The AAA ratings 9 bestowed upon the top tranche of SFR securitizations from the first issuance contributed to the liquidity of these new instruments, offering a "seal of approval" and inculcating beliefs that buyers and sellers knew what the bonds were worth (Carruthers 2010, 164) .
Behind that seal of approval were two years of debate and uncertainty (Raymond 2014 (Raymond, 2014 no page) . This period of searching underlines how the SFR asset class is a work in progress, something in the process of coming together and being invented along the way. Ultimately ratings agencies used models from both commercial and residential securities to determine the probability and severity of default, and to conduct stress tests to generate ratings for different tranches (Raymond 2014) . The resulting financial instrument can be understood as a hybrid asset class whose construction represents a process of reassembling, "grafting on new elements and reworking old ones" (Li, 2007, 263) as circumstances change. Here, reassembling pulls together a bespoke financial instrument, drawing selectively on previous models to fit a new type of asset (rental income from single-family homes).
However the nature of the asset also posed new challenges for assessing the performance of the asset class over time, with uncertainty about property management and maintenance standing as a major source of discomfort within capital markets. This anxiety is highlighted in comments emphasizing the importance of commensurable property-level information by the managing director of residential mortgage-backed securities from a major rating agency at a 2014 SFR investment forum:
"capital markets cannot get into a home…So how do you take all the expenses, all of the maintenance, the water heaters, the roof, and flatten it into a format that can be consumed by capital markets-this remains a big challenge for this market. It's going to take some time for the market to evolve to a point where people have some comfort on this dimension."
Moving from (incalculable) uncertainty to (calculable) risk on this issue was a practical accomplishment (Carruthers 2013) , seen in how issuers and the Morningstar rating agency developed requirements for reporting operational data, produce knowledge to meet them, and disseminate this information to capital The rapid post-crisis transformation of SFR into an institutional asset class underlines both how crucial housing is to the circulation of capital (Aalbers and Christophers 2014) , and the adaptability of financialization to changing market conditions (Fields & Uffer, 2016) . This adaptability constitutes "capital's "defensive"
work vis-à-vis markets" (Christophers 2015b (Christophers , 1863 , here working to ensure the durability of rentier capitalism by constructing a new asset class that helps resolve the financial-real estate crisis. The recent announcement that Fannie Mae will guarantee up to one billion dollars worth of SFR bonds issued by Blackstone's Invitation
Homes indicates the state's belief "homeownership will remain out of reach for many Americans", making financing more affordable for institutional investors while also symbolically endorsing the industry (Dezember and Timiraos 2017) . Thus whereas a STS-oriented perspective emphasizes markets as "contingent phenomena, requiring the successful and coordinated enrolment of so many agents, activities, devices, and discourses", we must also consider the resilience of market rule (Christophers 2014b (Christophers , 1861 . Though the financialized US housing market failed in 2008, today devalued single-family have been selectively incorporated into a reworked regime of financial accumulation based on rental housing. The SFR asset class affirms the fundamental role for housing in the ideology of capital by assuring private property ownership, resource allocation by market exchange, and satisfaction of the accumulation imperative (Aalbers and Christophers 2014) .
If the SFR asset class maintains, rather than transforms, the broader power relations of housing, these power relations are not going unchallenged. In the US, Spain, and Ireland, the crisis has opened space for struggles with the production of space organized around financial imperatives. Localities in the US have sought to disrupt prevailing constructions of value and risk, declaring "local jurisdiction over
[underwater] mortgage debt that is presumed to be 'delocalized' as it churns through the circuits of finance capital" (Christophers and Niedt 2016, 13) 
